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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an AC generator for 
vehicles whose local temperature increase is prevented by 
flattening the temperature distribution of the inside of a 
rectifier unit. 

SOLUTION: This is an AC generator provided with a case, a 
rotor put rotatably in this case, a stator which is fixed to the 
case and has stator coils wound on the stator, and a rectifier 
unit 100 for rectifying alternating current generated in the 
stator coils into direct current. In the rectifier unit, a plurality 
of positive pole side diodes 51a are fixed to a positive pole 
side heat sink 54 in an arched band shape, and a plurality of 
negative pole side diodes 52a are fixed to a negative pole side 
heat sink 55. One end sides of these diodes are arranged 
staggered along the circumferential direction. 
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* NOTICES * 




JPO and NCZPZ are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A case, the shaft prepared pivotable in this case, and the rotator fixed to this shaft, The stator in 
which the stator coil with which it was fixed to said case and lead wire was wound around the stator core 
was prepared, It has the rectifier which rectifies the alternating current which connected with said stator 
coil electrically and was produced with the stator coil to a direct current. Said rectifier While two or more 
1 st diode is being fixed to the 1 st radii band-like heat sink which intersected perpendicularly with said shaft 
It is the AC generator for cars with which two or more 2nd radii band-like heat sink prepared in the outside 
of said 1st heat sink by intersecting perpendicularly with said shaft was fixed, and the 2nd diode was 
constituted. Either [ at least ] said 1st diode or said 2nd diode is the AC generator which consists of bore 
side diode by which staggered arrangement is carried out along the hoop direction, and outer-diameter side 
diode. 

[Claim 2] Bore side diode and outer-diameter side diode are an AC generator according to claim 1 with 
which it is prepared in the crevice of the heat sink with which the front face caved in, and the lobe is 
formed in the rear face of the heat sink corresponding to this crevice. 

[Claim 3] Either bore side diode or outer-diameter side diode is the AC generator according to claim 1 or 2 
arranged so that a part may be contained to the field of the air exfoliation section produced in the peripheral 
surface by the cooling air which collided with another side of bore side diode and outer-diameter side 
diode. 

[Claim 4] When the diameter of W, bore side diode, and outer-diameter side diode is set to D for the 
distance between the central point of the bore side diode of the shape of a cylinder which adjoined, and the 
central point of cylinder-like outer-diameter side diode, The line which connects the central point of the 
bore side diode which is <2 and adjoined, and the central point of outer-diameter side diode, (W/D) It is an 
AC generator given in any of claim 1 whose include angle theta is 100 degrees < theta< 140 degrees when 
the include angle which the line which connects the central point of outer-diameter side diode or the central 
point of bore side diode from the medial-axis line of a shaft intersects is set to theta thru/or claim 3 they 
are. 

[Claim 5] The outer-diameter side diode fixed to the 2nd heat sink is an AC generator given in any of claim 
1 which counters with the outer-diameter side diode fixed to the 1 st heat sink, and is arranged thru/or claim 
4 they are. 

[Claim 6] Each of the outer-diameter side diode fixed to the 2nd heat sink and bore side diode is an AC 
generator given in any of claim 1 left and arranged from each radius directional traverse of the outer- 
diameter side diode fixed to the 1st heat sink, and bore side diode thru/or claim 4 they are. 
[Claim 7] The 1st heat sink and 2nd heat sink are an AC generator given in any of claim 1 arranged on a 
different perpendicular flat surface to an axis thru/or claim 6 they are. 

[Claim 8] It is an AC generator given in any of claim 1 which is negative-electrode side diode thru/or claim 
7 the 1st heat sink is a positive-electrode side heat sink, and the 1st diode is positive-electrode side diode, 
and the 2nd heat sink which contacted the case is a negative-electrode side heat sink, and the 2nd diode is. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the rectifier which rectifies the alternating current 

produced with the stator coil to a direct current, and the AC generator which it had. 

[0002] 

[Description of the Prior Art] The sectional view of the AC generator for cars of the former [ drawing 10 ] 
and drawing 1 1 are [ the front view at the interior to the time of **** and drawing 13 of the electrical 
diagram of the generator and drawing 12 ] the front views of the commutator side bearing bracket 2 of 
draw ing 10 about the rectifier 12 of drawing 10 . The case 3 where this AC generator for cars consisted of 
the drive side bearing brackets 1 and commutator side bearing brackets 2 made from aluminum, The shaft 6 
by which it was prepared in this case 3 and the pulley 4 was fixed to the end section, The rotator 7 of the 
Randle mold fixed to this shaft 6, and the stator 8 fixed to the internal surface within a case 3, The slip ring 
9 which is fixed to the other end of a shaft 6 and supplies a current to a rotator 7, The brush 10 of the pair 
which slides on the slip ring 9, and the brush holder 1 1 which contained this brush 10, It has the rectifier 12 
which rectifies the alternating current which connected with the stator 8 electrically and was produced in 
the stator 8 to a direct current, the heat sink 17 attached in the brush holder 1 1 , and the regulator 1 8 which 
adjusts the alternating voltage which pasted up on this heat sink 17 and was produced in the stator 8. 
[0003] The rotator 7 is equipped with the rotator coil 13 which passes a current and generates magnetic 
flux, and the field core 14 in which the rotator coil 13 is covered, it is prepared, and a magnetic pole is 
formed of the magnetic flux. The field core 14 consists of the 1st field-core object 21 which geared by turns 
[ of a pair ], and the 2nd field-core object 22. The centrifugal fan 5 for cooling is welded to the shaft- 
orientations end face of the 1st field-core object 21 and the 2nd field-core object 22. The stator 8 is 
equipped with the stator core 1 5 along which the rotating magnetic field by the rotator 7 pass, and the stator 
coil 16 which an alternating current produces in rotating magnetic field. The stator coil 16 consists of 1st 
stator-coil section 16a and 2nd stator-coil section 16b which connected three coils with which lead wire 
was wound around the stator core 15 to the Y shape, and were formed. 

[0004] Front view, drawing 1 5 , and drawing 16 of drawing 14 of a rectifier 12 are the decomposition front 
view of the rectifier 12 of drawing 14 . The rectifier 12 is equipped with the median-line point diode 30 
connected with the positive-electrode side diode 26 and the negative-electrode side diode 28 which were 
connected to each outgoing end of 1 st stator-coil section 1 6a and 2nd stator-coil section 1 6b at each neutral 
point 31 of 1st stator-coil section 16a and 2nd stator-coil section 16b. Moreover, the positive-electrode side 
heat sink 24 with which the six positive-electrodes side diode 26 and two neutral point diodes 30 set 
division-into-equal-parts spacing on the same periphery on the front face with radii band-like, and the 
rectifier 12 was formed, The radii band-like negative-electrode side heat sink 27 with which it has been 
arranged on the radial outside of this positive-electrode side diode 26 at the same plane, and the six 
negative-electrodes side diode 28 and two neutral point diodes 30 set division-into-equal-parts spacing, and 
were formed in the front face on the same periphery, It has the circuit board 29 which connected 
electrically each diodes 26, 28, and 30 and stator coil 16. 

[0005] The caved-in crevices 32 and 33 of a configuration in which the cylindrical shape-like positive- 
electrode side diode 26, the negative-electrode side diode 28, and the neutral point diode 30 are settled are 
formed in the front face of the positive-electrode side heat sink 24 and the negative-electrode side heat sink 
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27. Drawing 17 is dra^^at a background to the time of **** ab^^he positive-electrode side heat sink 
24 of drawing_15 , and the negative-electrode side heat sink 27, and lobes 34 and 35 are formed in the 
background of each heat sinks 24 and 27 at coincidence at the time of shaping of crevices 32 and 33. The 
positive-electrode side diode 26, the negative-electrode side diode 28, and the neutral point diode 30 are 
being fixed to the crevices 32 and 33 of heat sinks 24 and 27 by soldering welding. The leads 36 and 37 
prolonged in the perpendicular of each diodes 26, 28, and 30 are electrically connected to the terminals 38 
and 39 of a circuit board 29. In addition, the positive-electrode side heat sink 24, the negative-electrode 
side heat sink 27, and the circuit board 29 are being fixed in the case 3 with the screw (not shown) which 
the positive-electrode side heat sink 24 is held through the holder section 40 at the negative-electrode side 
heat sink 27, and was screwed on the commutator side bearing bracket 2 through the through tube 41 . 
Moreover, direct attachment of the negative-electrode side heat sink 27 is carried out, and it is grounded to 
the commutator side bearing bracket 2. 

[0006] In the AC generator for cars of the above-mentioned configuration, while a current is supplied to the 
rotator coil 13 through a brush 10 and the slip ring 9 from a dc-battery (not shown) and magnetic flux 
occurs, since it drives and a rotator 7 rotates by the shaft 6, rotating magnetic field are given to a stator coil 
16, and electromotive force produces a pulley 4 in a stator coil 16 with an engine. That magnitude is 
adjusted by the regulator 18 and the electromotive force of this alternating current is charged by the dc- 
battery while being rectified by direct current through the positive-electrode side diode 26 of a rectifier 12, 
and the negative-electrode side diode 28. 

[0007] The rotator coil 13, a stator coil 16, the positive-electrode side diode 26, the negative-electrode side 
diode 28, and a regulator 18 are always exoergic during an AC-machine generation of electrical energy. 
And at a rotational frequency high in temperature, there is calorific value of 6W by 60W and the stator coil 
16 with the rotator coil 13 with the AC generator of rated-output-current 100 first class at 120W and a 
regulator 1 8 by the sum total of 500W, the positive-electrode side diode 26, and the negative-electrode side 
diode 28, for example. Too much generation of heat worsens the engine performance of an AC generator, 
and makes the life of components fall. 

[0008] Therefore, the fan 5 rotated with rotation of a rotator 7, the open air flowed in the case 3 from the 
opening A of a case 3 by this rotation, and that open air flowed, as the arrow head alpha of drawing 10 
showed, and it has cooled the negative-electrode side heat sink 26, the negative-electrode side diode 28, the 
positive-electrode side heat sink 24, and the positive-electrode side diode 26. The open air flows in the 
direction of a radius outside by the fan 5 after that, cools the end section of the stator coil 16 of a rear-side, 
and is emitted to the open air from Opening B. Moreover, the open air flowed in the case 3 also from 
Opening C by rotation of a fan 5, and the open air flowed, as the arrow head beta of drawing 10 showed, 
and it has cooled the power transistor of a regulator 18. The open air flows in the direction of a radius 
outside by the fan 5 after that, cools the end section of the stator coil 16 of a rear-side, and is emitted 
outside from Opening D. Similarly, the open air which flowed from the opening E of a drive side bearing 
bracket 1 flowed in the direction of a radius outside by the fan 5, and has cooled the end section of the 
stator coil 16 of a front-side. The open air is emitted to the exterior of a case 3 from Opening F after that. 
[0009] 

[Problem(s) to be Solved by the Invention] In order to make it the leads 36 and 37 prolonged in the 
direction of an axis of the shaft 6 of the positive-electrode side diode 26 and the negative-electrode side 
diode 28 contact the terminals 38 and 39 of a circuit board 29 as it is in the AC generator for cars of the 
above-mentioned configuration, On the periphery of the positive-electrode side heat sink 24, the six 
positive-electrodes side diode 26 and two neutral point diodes 30 set division-into-equal-parts spacing, and 
are arranged. Moreover, on the periphery of the negative-electrode side heat sink 27, the six negative- 
electrodes side diode 28 and two neutral point diodes 30 set division-into-equal-parts spacing, and are 
arranged. Therefore, especially the positive-electrode side diode 26 on the positive-electrode side heat sink 
24 by the side of a bore is the value of W/D**l .5, when it is approaching mutually and the diameter of W 
and the positive-electrode side diode 26 is set to D for the distance between the central point of the 
positive-electrode side diode 26. Therefore, when the temperature distribution of a rectifier 12 were 
investigated, in the hoop direction of the positive-electrode side heat sink 24, temperature became high as it 
went to the core, temperature became high as the temperature difference of elevation went inside in about 
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13 degrees C and the c^feion of a path, and it turned out that the^nperature difference of elevation is 
about 3 degrees C. And for the positive-electrode side diode 26 of the core of the positive-electrode side 
heat sink 24 where temperature is the highest, there was a trouble that temperature will turn into high 
temperature at 125 degrees C locally. 

[0010] This invention aims at obtaining the AC generator which carried out flattening of the temperature 
distribution inside a rectifier by making to solve the above troubles into a technical problem, and prevented 
local elevated-temperature-ization. 
[0011] 

[Means for Solving the Problem] Either [ at least ] the 1st diode or the 2nd diode is constituted from the 
bore side diode by which staggered arrangement is carried out along the hoop direction, and outer-diameter 
side diode by the AC generator concerning claim 1 of this invention. 

[0012] In the AC generator concerning claim 2 of this invention, bore side diode and outer-diameter side 
diode are formed in the crevice of the heat sink with which the front face caved in, and the lobe is formed 
in the rear face of the heat sink corresponding to this crevice. 

[0013] In the AC generator concerning claim 3 of this invention, either bore side diode or outer-diameter 
side diode is arranged so that a part may be contained to the field of the air exfoliation section produced in 
the peripheral surface by the cooling air which collided with another side of bore side diode and outer- 
diameter side diode. 

[0014] When the diameter of W, bore side diode, and outer-diameter side diode is set to D for the distance 
between the central point of the bore side diode of the shape of a cylinder which adjoined, and the central 
point of cylinder-like outer-diameter side diode in the AC generator concerning claim 4 of this invention, 
The line which connects the central point of the bore side diode which is <2 and adjoined, and the central 
point of outer-diameter side diode, (W/D) When the include angle which the line which ties the central 
point of outer-diameter side diode or bore side diode from the medial-axis line of a shaft intersects is set to 
theta, an include angle theta is 100 degrees < theta< 140 degrees. 

[0015] In the AC generator concerning claim 5 of this invention, the outer-diameter side diode fixed to the 
2nd heat sink counters with the outer-diameter side diode fixed to the 1st heat sink, and is arranged. 
[0016] In the AC generator concerning claim 6 of this invention, from each radius directional traverse of 
the outer-diameter side diode fixed to the 1st heat sink, and bore side diode, each of the outer-diameter side 
diode fixed to the 2nd heat sink and bore side diode separates, and is arranged. 

[0017] In the AC generator concerning claim 7 of this invention, the 1st heat sink and 2nd heat sink are 
arranged on a different perpendicular flat surface to an axis. 

[0018] In the AC generator concerning claim 8 of this invention, the 1st heat sink is a positive-electrode 
side heat sink, the 1st diode is positive-electrode side diode, and the 2nd heat sink which contacted the case 
is a negative-electrode side heat sink, and the 2nd diode is negative-electrode side diode. 
[0019] 

[Embodiment of the Invention] Hereafter, although the AC generator for cars of the gestalt 1 of 
implementation of this invention is explained, the same as that of drawing 10 thru/or drawing 17 or a 
considerable part attaches and explains the same sign. 

It is a front view when gestalt 1 . drawing 1 of operation removes the front view of the rectifier 50 of the 
AC generator for cars of the gestalt 1 of implementation of this invention and drawing 2 removes the circuit 
board 56 of drawing 1 . The rectifier 50 is equipped with the neutral point diode 53 connected with the 
negative-electrode side diodes 52a and 52b which are the positive-electrode side diodes 51a and 51b and 
the 2nd diode which were connected to each outgoing end of 1st stator-coil section 16a and 2nd stator-coil 
section 16b, and which are the 1st diode at each neutral point 31 of 1st stator-coil section 16a and 2nd 
stator-coil section 1 6b. Moreover, the positive-electrode side heat sink 54 whose rectifier 50 is the 1 st heat 
sink with which the six positive-electrodes side diodes 51a and 51b and two neutral point diodes 53 were 
formed in the front face with radii band-like, The negative-electrode side heat sink 55 which is the 2nd radii 
band-like heat sink with which it has been arranged on the radial outside of this positive-electrode side heat 
sink 54 at the same plane, and the six negative-electrodes side diodes 52a and 52b and two neutral point 
diodes 53 were formed in the front face, It has the circuit board 56 which connected electrically each diodes 
51a, 51b, 52a, 52b, and 53 and stator coil 16. 
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[0020] The crevices 5^fc 58 of a configuration which caved in ^^at the cylindrical shape-like positive- 
electrode side diodes 51a and 51b (51a is bore side diode and 51b is outer-diameter side diode.), the 
negative-electrode side diodes 52a and 52b (52a is bore side diode and 52b is outer-diameter side diode.), 
and the neutral point diode 53 might enter are formed in the front face of the positive-electrode side heat 
sink 54 and the negative-electrode side heat sink 55. Drawing 3 is drawing at a background to the time of 
**** about the positive-electrode side heat sink 54 of drawing 2 , and the negative-electrode side heat sink 
55, and lobes 59 and 60 are formed in the background of each heat sinks 54 and 55 at coincidence at the 
time of shaping of crevices 57 and 58. The positive-electrode side diodes 51a and 51b, the negative- 
electrode side diodes 52a and 52b, and the neutral point diode 53 are being fixed to the crevices 57 and 58 
of heat sinks 54 and 55 by soldering welding. The leads 61, 62, and 63 of each diodes 51a, 51b, 52a, 52b, 
and 53 are electrically connected to the terminal 64.65 of a circuit board 56. 

[0021] Along the hoop direction, the positive-electrode side diodes 51a and 51b on the positive-electrode 
side heat sink 54 incline toward a bore [ of the positive-electrode side heat sink 54 ], and outer-diameter 
side by turns, and are arranged alternately. Similarly, along the hoop direction, the negative-electrode side 
diodes 52a and 52b on the negative-electrode side heat sink 55 incline toward a bore [ of the negative- 
electrode side heat sink 55 ], and outer-diameter side by turns, and are arranged alternately. Therefore, the 
distance LI and L2 of the positive-electrode side diodes 51a and 51b which adjoined in radial, and the 
negative-electrode side diodes 52a and 52b differs by turns along a hoop direction. Therefore, in case the 
leads 61, 62, and 63 of each diodes 51a, 51b, 52a, 52b, and 53 are electrically connected to the terminal 
64.65 of a circuit board 56, at the long time of distance L2, it was crooked and the middle of leads 61, 62, 
and 63 is connected. 

[0022] In addition, the positive-electrode side heat sink 54, the negative-electrode side heat sink 55, and the 
circuit board 56 are being fixed in the case 3 with the screw (not shown) which the positive-electrode side 
heat sink 54 is held through the holder section 40 at the negative-electrode side heat sink 55, and was 
screwed on the commutator side bearing bracket 2 through the through tube 41. Moreover, direct 
attachment of the negative-electrode side heat sink 55 is carried out, and it is grounded to the commutator 
side bearing bracket 2. 

[0023] With the gestalt of this operation, the distance between the central point of the positive-electrode 
side diodes 51a and 51b W, The line 100 which sets to W/D**1.5 when setting the diameter of the positive- 
electrode side diodes 51a and 51b to D, and connects the central point of outer-diameter side diode 51b on 
the positive-electrode side heat sink 54, and the central point of a rectifier 50, The positive-electrode side 
diodes 51a and 51b are arranged so that a crossover include angle with the line 101 which connects the 
central point of bore side diode 51a which adjoined the central point of outer-diameter side diode 51b and 
this diode 51b may become 1 12.5 degrees. 

[0024] And when the temperature distribution of a rectifier 50 were investigated under the same conditions 
as the conventional thing, in the hoop direction, temperature became high as it went to the core, the 
temperature difference of elevation is about 10 degrees C, and the difference of elevation fell by 5 degrees 
C. Moreover, in the direction of a path, temperature became high as it went inside, the temperature 
difference of elevation is about 1 degree C, and the difference of elevation fell by 2 degrees C. And the 
temperature of the positive-electrode side diodes 51a and 51b of the core of the positive-electrode side heat 
sink 54 where temperature is the highest is 120 degrees C, and 5-degree-C temperature fell. 
[0025] Thus, although the temperature distribution of a rectifier 50 carried out flattening and the maximum 
temperature of the positive-electrode side diodes 51a and 51b also fell, it considers as follows that the 
cooling effectiveness improved. Drawing 4 is the partial enlarged drawing of the positive-electrode side 
heat sink 54 which is the 1st heat sink, and shows the situation of the flow of the air along the side face 
when air collides with outer-diameter side diode 5 lb of the shape of a cylindrical shape in the outer- 
diameter side on the positive-electrode side heat sink 54. When air collides with diode 51b, it is divided 
into both sides, and flow is dammed up and a rate serves as zero at the branch point. Behind this point 200, 
i.e., the stagnation point, a laminar boundary layer is formed along a side face, and the air exfoliation 
section 201 which exfoliates from a side face and an eddy and a back flow produce behind is formed from 
the middle. Since a closest approach is carried out to this air exfoliation section 201 and bore side diode 
51a is arranged, a part of bore side diode 51a is contained in the air exfoliation section 201 which is a 
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turbulent flow field, a^^is considered that heat transfer of the p^f^eral wall side of bore side diode 51a 
is promoted. 

[0026] DrawjngJ) is drawing showing the partial Nusselt's number Nux (in alpha xD/lambda and alpha x 
the partial heat transfer coefficient on a cylinder and D show a cylindrical diameter, lambda shows the 
thermal conductivity of a fluid, a diameter D and thermal conductivity lambda are fixed, and that Nux is 
large shows that heat transfer in a part is good.) of the cylinder put on the right angle of flow ("heat transfer 
study" 168-page science-and-engineering issue). This drawing sets an axis of abscissa as the include angle 
theta to the position which met the cylinder side face from that stagnation point 200 by making the 
stagnation point 200 into zero (an include angle theta is 180 degrees in the location which countered the 
stagnation point.), and is setting the axis of ordinate as the Nusselt f s number in that position. The value with 
the big Nusselt's number is shown in the range whose theta is 100 degrees - 140 degrees as shown in this 
drawing. That is, in this range, it originates in the air exfoliation section 201 having arisen, and the 
Nusselt's number is considered that the big value is shown especially. Therefore, if theta is set as the range 
of 100 degrees - 140 degrees in drawing 4 , in response to the effect of the air exfoliation section 201 
produced by outer-diameter side diode 51b, turbulence will produce adjoining bore side diode 51a in the air 
space of a peripheral wall side, and positive-electrode side diode 51b will be cooled efficiently. 
[0027] In addition, in order to influence adjoining bore side diode 51a of the air exfoliation section 201, the 
distance between outer-diameter side diode 51b and bore side diode 51a needs to be approaching to some 
extent. About the effect of the flow of the circumference of a cylinder, many examples of an experiment 
were shown in the past, and according to the result, affecting the cylinder which adjoined at the time of < 
(W/D) 2 is known (for example, eight to VIII-INTERFERERENCE DRAG2 reference). 
[0028] Thus, in the AC generator for cars of the gestalt 1 of the above-mentioned implementation, 
staggered arrangement of bore side diode 51a on the positive-electrode side heat sink 54 and the outer- 
diameter side diode 51b is carried out along the hoop direction, and bore side diode 51a will be influenced 
of the air exfoliation section 201 produced in outer-diameter side diode 51b, and bore side diode 51a is 
cooled efficiently. Moreover, similarly, the air exfoliation section arises by the lobe 59 on the background 
of the positive-electrode side heat sink 54, heat transfer is promoted also for the lobe 59 which adjoined the 
air exfoliation section by the air exfoliation section, and the background of the positive-electrode side heat 
sink 54 is cooled efficiently. Moreover, since staggered arrangement also of negative-electrode side diode 
52a on the negative-electrode side heat sink 55 which is the 2nd heat sink, and the negative-electrode side 
diode 52b is carried out along the hoop direction, the distance between negative-electrode side diode 52a 
which adjoined as compared with the case where it is arranged on the same periphery, and 52b becomes 
large, a draft resistance becomes small, the amount of ventilation increases so much, and the cooling 
effectiveness of the rectifier 50 whole improves. 

[0029] Gestalt 2. drawing 6 of operation is the front view (however, the circuit board is removed.) of the 
rectifier 70 of the AC generator for cars of the gestalt 2 of implementation of this invention. As compared 
with the thing of the gestalt 1 of operation, the arrays of the negative-electrode side diodes 71a and 71b 
which are the 2nd diode only differ, and other configurations are the same. With the gestalt 2 of this 
operation, it has been made to enlarge effect of the exfoliation section 201 from the outer-diameter side 
diode 51bl contiguous to the bore side diode 51al (center section of the positive-electrode side heat sink 
54 which is the 1 st heat sink) with which temperature becomes the highest. That is, in order to enlarge 
distance L between the outer-diameter side diodes 71bl which are in this outer-diameter side diode 51bl 
and a radial outside in order to make [ many ] the air content which collides with the outer-diameter side 
diode 51bl contiguous to the bore side diode 51al of a center section, the outer-diameter side diode 71bl is 
arranged to the outer-diameter side of the negative-electrode side heat sink 55 which is the 2nd heat sink. 
[0030] Gestalt 3. drawin g 7 of operation is the front view (however, the circuit board is removed.) of the 
rectifier 90 of the AC generator for cars of the gestalt 3 of implementation of this invention. As compared 
with the thing of the gestalt 2 of operation, the arrays of the negative-electrode side diodes 91a and 91b 
which are the 2nd diode only differ, and other configurations are the same. With the gestalt 3 of this 
operation, from each radius directional traverse G of outer-diameter side diode 51b fixed to the positive- 
electrode side heat sink 54 which is the 1st heat sink, and bore side diode 51a, each of outer-diameter side 
diode 91b and bore side diode 91a separates, and is arranged. For this reason, the amount which collides 
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with outer-diameter sic^^ode 51b by which the cooling air whic^^ws to the radial inside was fixed to 
the positive-electrode side heat sink 54, and bore side diode 51a increases, and outer-diameter side diode 
51b and bore side diode 51a are cooled more efficiently. 

[0031] Gestalt 4. drawing 8 of operation is the sectional view of the AC generator for cars of the gestalt 4 
of implementation of this invention, and is the same as that of the thing of the gestalt 1 of operation except 
the point arranged on the perpendicular flat surface where the positive-electrode side heat sink 81 differs 
from the negative-electrode side heat sink 82 to the axis of a shaft 6. With the gestalt of this operation, 
since there are not a negative-electrode side heat sink and a negative-electrode side heat sink on the same 
flat surface, the draft resistance on a flat surface is reduced, the air content from Opening A increases, and 
the temperature rise of the positive-electrode side diode 51 and the negative-electrode side diode 52 can be 
controlled. 

[0032] Although cylindrical diode has projected from the front face of a heat sink, and the lobe is formed 
with the rear face and the heat transfer facilitatory effect by turbulence of the air exfoliation section was 
acquired in both sides with the gestalt of gestalt 5. above-mentioned each implementation of operation, 
bore side diode and outer-diameter side diode may be contained so that the front face of diode and the front 
face of a heat sink may become the crevice of a heat sink in the same field. That is, what is necessary is just 
to make it arrange so that a part may be contained to the field of the air exfoliation section which collided 
with the lobe which projected the lobe projected at the rear face of the heat sink corresponding to the 
crevice in which bore side diode was stored at the rear face of the heat sink corresponding to the crevice in 
which outer-diameter side diode was stored, and was produced. And in the rear face of a heat sink, the heat 
transfer facilitatory effect by turbulence of the air exfoliation section is acquired in this case. 
[0033] Gestalt 6. drawing 9 of operation is the sectional view of the AC generator for cars of the gestalt 6 
of implementation of this invention. With the gestalt of each above-mentioned implementation, although 
rectifiers 50, 70, and 90 were stored in the case 3, in the gestalt 6 of this operation, the rectifier 100 is 
stored in the covering 102 contiguous to a commutator side bearing bracket 101. With this rectifier 100 as 
well as the gestalt 1 of operation, it has the positive-electrode side diode 103 by the side of the bore by 
which staggered arrangement was carried out along the hoop direction, and an outer diameter, and the 
negative-electrode side diode 104 by the side of the bore by which staggered arrangement was carried out 
along the hoop direction, and an outer diameter, and the positive-electrode side diode 103 by the side of a 
bore is arranged so that a part may be contained to the field of the air exfoliation section produced in the 
peripheral surface by the cooling air which collided with the positive-electrode side diode 103 by the side 
of an outer diameter. Moreover, the positive-electrode side heat sink 105 and the negative-electrode side 
heat sink 106 are arranged on a different perpendicular flat surface to an axis. With the gestalt 6 of this 
operation, like the gestalt 1 of operation, the positive-electrode side diode 103 by the side of a bore will be 
influenced of the air exfoliation section produced for the positive-electrode side diode 103 by the side of an 
outer diameter, and the positive-electrode side diode 103 by the side of a bore is cooled efficiently. 
Moreover, since there are not the negative-electrode side heat sink 106 and the positive-electrode side heat 
sink 105 on the same flat surface, the draft resistance on a flat surface is reduced, the air content from the 
opening H of covering 102 increases, and the temperature rise of the positive-electrode side diode 103 and 
the negative-electrode side diode 104 can be controlled. 

[0034] In addition, although the negative-electrode side heat sink is arranged to the outer-diameter side and 
the positive-electrode side heat sink has been arranged to the bore side with the gestalt of each above- 
mentioned implementation, of course, this invention is applicable also to the rectifier which has arranged 
the negative-electrode side heat sink to the bore side, and has arranged the positive-electrode side heat sink 
to the outer-diameter side. Moreover, although the rectifier of the gestalt of each above-mentioned 
implementation is equipped with the neutral point diode connected at each neutral point and four diodes are 
arranged at each heat sink, even when it is good and at least three diodes per each heat sink which are a 
number required for three-phase-circuit full wave rectification, of course have more diodes arranged at an 
outside heat sink than the number of the diodes arranged at an inside heat sink, it is needless to say [ this 
invention ] that it is applicable. Furthermore, staggered arrangement may be carried out along the hoop 
direction to either positive-electrode side diode or negative-electrode side diode. Positive-electrode side 
diode and negative-electrode side diode may not be limited in the shape of a cylindrical shape, and may 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2/7/2005 



Page 7 of 8 

have the shape of the of a rectangle, and a polygon further ljun. Moreover, with the gestalt of each 
above-mentioned implementation, only about the positive-electrode side diode which exists inside, 
positive-electrode side diode is arranged so that a part may be contained to the field of the air exfoliation 
section, but this invention may arrange negative-electrode side diode so that the negative-electrode side 
diode which is outside may also be contained in part to the field of the air exfoliation section. Furthermore, 
although the gestalt of each above-mentioned implementation explained the case where cooling air flowed 
toward the radial inside, this invention can be applied, also when cooling air flows in a case near the shaft 
and it flows in the direction of a radius outside. Therefore, outer-diameter side diode is efficiently cooled in 
this case by the heat transfer facilitatory effect by turbulence of the air exfoliation section produced for bore 
side diode. As for this invention, it is needless to say that it is not limited to the AC generator for cars 
further again. 
[0035] 

[Effect of the Invention] According to the AC generator concerning claim 1 of this invention, as explained 
above, since it consists of bore side diode by which staggered arrangement is carried out along the hoop 
direction, and outer-diameter side diode, the cooling air resistance which flows in a rectifier becomes small, 
a cooling flow rate increases, and the cooling effectiveness of diode [ the 1st diode or / 2nd / either / at 
least ] of a rectifier improves. Moreover, it is effective in miniaturization of a rectifier and the arrangement 
degree of freedom of diode becoming high. 

[0036] Moreover, according to the AC generator concerning claim 2 of this invention, since cooling air 
collides with the lobe which was prepared in the crevice of the heat sink with which the front face caved in, 
and was formed in the rear face of the heat sink corresponding to this crevice, the touch area of a heat sink 
and cooling air increases, and the cooling effectiveness of outer-diameter side diode [ bore side diode and ] 
of diode improves. 

[0037] Moreover, since according to the AC generator concerning claim 3 of this invention either bore side 
diode or outer-diameter side diode is arranged so that a part may be contained to the field of the air 
exfoliation section produced in the peripheral surface by the cooling air which collided with another side of 
bore side diode and outer-diameter side diode, either bore side diode or outer-diameter side diode is 
efficiently cooled by the heat transfer facilitatory effect by turbulence of the air exfoliation section 
produced on another side of bore side diode and outer-diameter side diode. 

[0038] According to the AC generator concerning claim 4 of this invention, the distance between the 
central point of the bore side diode of the shape of a cylindrical shape which adjoined, and the central point 
of cylindrical shape-like outer-diameter side diode Moreover, W, The line which connects the central point 
of the bore side diode which is <(W/D) 2 and adjoined when the diameter of bore side diode and outer- 
diameter side diode was set to D, and the central point of outer-diameter side diode, Since the range of an 
include angle theta is 100 degrees < theta< 140 degrees when the include angle which the line which 
connects the central point of outer-diameter side diode or the central point of bore side diode from the 
medial-axis line of a shaft intersects is set to theta Either bore side diode or outer-diameter side diode is 
efficiently cooled, certainly in response to the fact that the heat transfer facilitatory effect by turbulence of 
the air exfoliation section produced on another side of bore side diode and outer-diameter side diode. 
[0039] Moreover, since according to the AC generator concerning claim 5 of this invention the outer- 
diameter side diode fixed to the 2nd heat sink counters with the outer-diameter side diode fixed to the 1st 
heat sink and is arranged, the space between the diodes which countered is secured certainly, can reduce a 
draft resistance, and becomes possible [ making / more / the air content which collides with outer-diameter 
side diode or bore side diode ]. 

[0040] Moreover, according to the AC generator concerning claim 6 of this invention, since each of the 
outer-diameter side diode fixed to the 2nd heat sink and bore side diode separates and is arranged from 
each radius directional traverse of the outer-diameter side diode fixed to the 1st heat sink, and bore side 
diode, the amount of cooling air which collides with diode increases, and diode is cooled more efficiently. 
[0041] Moreover, according to the AC generator concerning claim 7 of this invention, since the 1st heat 
sink and 2nd heat sink are arranged on a different perpendicular flat surface to an axis, the draft resistance 
on the same flat surface is reduced, and the 1st diode and 2nd diode are cooled more efficiently. 
[0042] Moreover, since according to the AC generator concerning claim 8 of this invention the 1st heat 
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sink is a positive-elect^^ side heat sink, the 1st diode is positive^^trode side diode, and the 2nd heat 
sink which contacted the case is a negative-electrode side heat sink and the 2nd diode is negative-electrode 
side diode, the heat of negative-electrode side diode is transmitted to a case by heat conduction, and 
negative-electrode side diode is cooled more efficiently. 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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02*15 5 7, 5 8(r^fflf*it*»^H«snrv>5. #y 

K5 1 a, 51b, 52a, 52b, 5 3 <7) L> — 
K6 1, 6 2, 6 3f*. * — af-y KtK- K5 6<D?~* 

4. 6 5lcm^t-SEj^^tbTV>6c 
[ 0 0 2 1 ] lE^IRiJfc- 5 4±OjE««^>T^ 

— K5 1 a , 5 1 bfi/l^fa^oT. lE^RiJfc— his 

5 4 0^tI^iJ<t^m'JtiC^StC^oT^^{CgB 

my << t-K52a, 5 2b Mfflffiot, 

LfcaEWfB^;*— K5 1 a , 5 1b £ Affiffl!]^ 
K5 2a. 5 2 b fcOEUlL 1 , L 2 UmJjfaWGiX 

;t/l^6 4. 6 5l:#^t-K5 1 a, 5 1b, 5 2 
a, 52b, 530D-K6 1, 62, 6 3 
«tti"6BR«c, SVNgESf L 20t*lctt, y-K61, 

6 2,6 SWiit^iftLtgtttl^o 
[0 0 2 2] ft*3, lEHIflUfc- h 5-4 

4 0S:^Lr*att>Jfc— h v-V^ 5 5 fc«»3Jx-C*3 
19, H317L4 1 ^ril DT U t^7 ^ ^ h 2 tc«* 

Sixfc*^ (Hl^-f) lcj:i9, iEffittiJt— h v'^^ 5 
4 % MMWlt — Y^'ls? 5 5&l/t-^y K 5 6 

y^55ityty7^7h 2tciSM(t$^TT-^^n 
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[0023] c«>*m<0»j»Tte, lEMmyj*- ks 

l a, 5 l b^+^*IB0B«€rW, IE«M*V:*— K 
51a, 5 1 bOiSli&D £ Lfcir £C0W/D^ 1 . 5 
fcU iE«Wfc- h 5 4±<£>*MHR'J*W:*-- K5 

1 b0^^s#,t^^§s5 0 O^'LvSt ^^^iH 1 0 0 
t. ftfeWP'Or— K5 1 bOtMi:^>f^ K 
5 1 btcWftLfcrttHRJ^^^-— K5 1 a <Z> + 'fr;£££ 
^Sioi to^iM^M 2. 5°lc<t^j:5{c 
jEffi^jy-r^— K5 1 a . 5 1 b^lBS^^lTl/^o 

[0024] tit, ^jfctotco^i^-^T-esacsg 

»1 I C-C!fc?>, 2^(61^*:. -t IT, 

«<jr- K51 a, SlbOfflSli^Ot-Cfc^ 5<C 

[ 0 0 2 5] Z(DX0^, ««ESS5 0<DiaK»*d^t& 
<fcU SfcjEaHW^^-— K5 1 a. 5 1 b a>fti»i&& 

*jEWi!llfc — hi^^ 5 4 0»#tt*EI-e*> jESM 

t- h >>^ 5 4 ±<Dftmm^fr%FifeMtf:<Dftmw\y 
4i:52ft«i«»2oi3i5»rtS^. c©^u«» 

2 0 1 l:ftffii£LtrtH«l^t- K5 1 a j&HE1t<&;h, 
TV>5<DT\ rtSflfl^Vy*-— K 5.1 a O— fflSligLacfiME 
-Cfe5a««ll«2 0ll:4*Ji, rtSW^^- 1 K5 

[0 0 2 6] El 5 ttjfcftOiM tcS^^fcRSO^Bff^ 
ir/uh^cNux (axD/^ axliRli±T^^FirIic 

^ffltfcS ( rfijfc^fej 1681 3IX^3§?t) 0 
CLCD[!te N «fc 2 0 0 a t LT^Ocfc k*&&2 

fteiiJ:if**jc#ifi]Lfc{fc«-etti 8 0° ) 

TV^o w^El**ib^^6«t 9 B & 1 0 0° -140 
CWttH-Ctt, ^iM2 0 1^4i:tCi:(:^ 
H6o &oT, EI 4 (C^V^T 0^100° -140° <d 
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fiHlcKSI-ftf*. »«LfcrtS«*V*-- K5 1 ali 
nmm?4*- K5 1 bfcJ: 3££6£1MW»«2 0 1 

[0 0 2 7] ftdS, llffi Lfcrt««*V t»K5la^ 
sfift«Nltt2 0 1 oJ^ff&SttSMrt:, JHMBI*^;*— 
K5 1 b kftmmyj*- K5 1 a tOlHjoraidSfeS 

10 jfUcJ:^, (W/D) < 2 0i*(c»»UfcnttJC« 
•fc&tf1-£ij&s*nfe;h/CV*S V I I I -IN 

TERFERERENCE DRAG 8 — 2 #01) 0 

[0028] z.(D£o\z^ ±&mM<Djtmi<D&mm& 
i^mmy-f a— ksu t£ c^^futt* 2010 

#«&g#5::£tc&9 s rt^(Byy>r^- K5 1 a ttSb 
ffi«t*««^»»Ufc5gai(W5 9 fc J: 0* 
ffljfc — h">y^ 5 5±<£>«ffi(IUJ*y K5 2 a RX/fk 

mwyj*- ks 2 b t>«*ipjjc»or=pjMa^j$tir 

Lfc*ffii^t-K5 2a, 5 2 b|BJ^EK*s**< 

30 [0029] mm<Dmm2. metez<D$£W(D^M<DW. 

ffil (Dh(Dk^^Xm2(DV-f KTfe6**«l^ 

-f^--K7 1 a. 7 1 b oiayij*«a^s^«t'ex i^i 
^ii(^D-r^6o wO*KlO»tt2 7?tt. fflft*s-»M 
<46rtS«l^t-K5 1al (SlOt-hV^ 
-e*>5E«0!Jt- h v-^^ 5 4 ^>4 1 *:^) JwBttLyt^. 

%Wy4*- K5 1 b 1 d^ofBI««FB2 0 1 co^#$r^: 
40 ^- K 5 1 a 1 Lfc^Mlfll^ t-K5 1b 11C 

K5 1 b 1 t*ffi*lS)^IIHwfc5^S«^-<^— K7 1 

b 1 i:oraogEKL^*:t <i~^tz^^, tv&mrj* 

[0030] n«o?giB3. Ei 7 \t.z.<o^^<onm<om 
m 3 o^pffl3£at*«ttio»aL« 9 0 oiebis cm 

A 2 o t>co t tbK iti 2 co^-r kt*) z&mif&y 

50 K9 1 a, 9 1 b<n&&Wgct!:Z>tirtX\ i&<Dffi 
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— K 9 1 b RUWUBJ^V K 9 1 a <Z>-£*b-e*U±. 

SSSixfc^HiflPjy^^-- K5 l bXtfrtS*^*-- K 
5 1 z <DZtl?h<DW&*famGfrhMftT%mZfrX 

(Wt- hvy^ 5 4 lcHS$*vfc^MKW^-f^— K5 l 
bRVrt««0^3j— K5 1 a lc«Ri-5Jfc35Sli*U 

ks i bRtmrnm?***— ks i at* 
ct«9^^a<^^P$^6o 10 

[ 0 0 3 1 ] H16£>ff21B4 . 0 8IHOiP^OHSOi 
git, :WHWJfc — h v->^ 8 2 h 6 

K5 1 Rl**ttW*V*-- K5 2<Z)^S±#£}WJ-r3 

20 

[ 0 0 3 2] *«|(D»1B5. ±IB*3t*0»lB-Ctt, t 

ic^tfcfc- hV^^oKB«wSBtbUfejBtb«(c«ge so 
UT4 Dfcffi*«mitt©1ll«Jc:— »«*ttS J: 5 {-IBS 
i-SJ: 5Jci-ttrtfJ:v\ -t it, r codicil, t-h 

[0 0 3 3] ^^§6. H9ttCO*WOjtl(SO?B 

me (DMmm^^mm^m^mx^^o ±^%m<d 

BMVte, figftil5 0, 7 0, 9 Ofi^r-^ 3rtlciR«) 
10 1 KBHSLrt:;*?'*— 1 0 2f*)(c^0ft3§i o 0^4x#> 

« ic , mjjfo^&^x =p ae ?u * ixfc s« & tmmw 

<DjE««^^-- K.l 0 3 JB^rfiJ^ffio-C^AiBM 

it, rta«ojE««^>r^"- ki o 3*1. ftmwoiE 

mm? J a— Ki 0 3tc^Ufc^£P^tcJ: OiiC 
T^£ 0 JE^iR'J t — hv'y^ l o 5 £*«ttlfc- 

i o e ttttt»t-*tur**sSiS^ffi±{-fiE 

rt1iffi|0>jEWH^>r t-Kl0 3 ttWHJDJOjE so 
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mm?**- ki o 3.-c*cfcffl*#ii««rojK»*ft«t 

hZblzteV, rtS«e03E«ffllJ^ K 1 0 3 liSb* 

* i o 6 RtKoE^iij t — k>y^ i o sasfci^o-c, ¥ 

d^w^S*s#<*9, jEWRI*^ K 1 0 3M 

Ki o 4©iaa±#«r»fKii-scit^-e 

[0 0 3 4] ft*3. #±|EJt«SO»lBrtt, *tt«t- 
hV^Srfl.gflllKlElIU 3E««t- hV^Wi 

Ka*E«£;h,"tVVfc:a«* ^»3fB£»«ffil£&Sfc«-C 
v>U ^WOt-b^^^^EllSixS^^-Kojfc 

yftti-. Js*^^or :: PAE^j$nTv^rt>«tv\ $ 
a^tc[$g;££;ft,5^o^ft<, 

«S«t::— Sfr&^tbS J: 9 tciEI»UJ^V 'KdSEHSix 
^ >r - ^ ^ gfc A L T , *a^«l*"rtl «c SStb 5 ^ fc 
[ 0 0 3 5] 

AEJUS^rt^rtaw^^^-— K^miii^t- K 

[0 0 3 6] ^7t, ^W»WO»#«2ir«SS!aL*« 
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[ 0 0 3 7 ] ;L©»W<D«|#«3t£ffiS£8MS« 

>r a— k&wms*i*v a-— kg>— *«crt««*v a-— 10 

[0 0 3 8] Sfc, r 4 lc«*2fc*38* 

SrDirLfctt. (W/D) <2-e*>f9, Jf:8l8Lf: 

0<14O° <Dffi,mxfoZ><DX\ rtSOB^^-— K&t/ 

k*>— F^mmyy w a-- k&tws 

[0 0 3 9] Sfc, wW«fl«>|||*«5lc«-62fiS8IE«m 

[0 0 4 0] Sfc, C0*W0BI*3B6(C«S2fif«»* 

[0 0 4 1] c:o*WO»*g|7(c«S2S5SIEfl5« 40 

£ $6 |ft t c *t L T m 5 & DH ¥ ffi ± IB S $ tb T V * 5 o 

[0 0 4 2] wOl8W^»*3S8tc«SS5SiE*« 



[hi ] z.<D&w<Dmi&<DMmi <DMffim&m&mm 

<0&m&<DJEmWX*>Z> 0 

[El 2] »io«E«*©-ir— h#-K£l&^fc£ 

[m 3 ] ei 2 <D&m§&<z>mmmx*$>z> 0 

im 4 ] (21 2 <D^B£:;*c[g]-C£>5o 
[El 5 ] SE*voa:«lc«*»n^Rao^Bff5?ir^ 
Nux ^r^i*El7?fc6o 

[B6] c<D»Wo*SSo«.*2 0»:WfflX8B»m« 
0^at§g<7>IE®llj-Cfo^o 

[is 7 ] c <D^m(Dmmmm 3 <z>*:i>raxflB5mtt 
[m 8 ] ^ (D^<Dmmcomm4 <D*mm&mi&wm 

[Bio] ft&<D&mm&ffiftmm<nwmffimxih 



I 0 <DMmm&$s.&9M<Dm&.®&wx* 

I I o<Dmm&*nm>hffitz.b%<DiEm 



[Hil] 
[El 1 2] 

eit-£>6 0 

[Ell 3] Ell OODt^^y HOIEffiiaT-foSo 

[El 1 4 ] El 1 0 OKSftSSOiEffiiaTfcSo 

[El 1 5 ] El 1 0 oaESM&OiJ---** hsK— K&Rfci^ 

[El 1 6 ] El 1 4 Ot-^y KOjEtSEJ-efc 
5o 

[El 1 7 ] El 1 5 0>fiSft3§<£>3KffiE|-C*>5c 
[«P*0»W1 

3 ^ — 5 ^X^s 6 7 m$c^, 
8 — 5 0, 7 0, 8 0, 9 0, 1 0 0 ^»fc 

5ia rtm^t- k, sib ftmmy-t* 

— h\ 5 2a K> 52b 

K N 5 4, 1 0 3 5E««y^— K, 5 5, 10 

4 AffifciJ^;*--- h\ 5 7, 5 8 Dfl^, 2 0 0 «t 
Jf^*, 2 0 1 7 1 a rt««^>r^- 
K, 7 1b tV&WP'f*— Ks 8 1, 10 5 S«'J 
t-hv-V^ 8 2, 1 0 6 *ffiffi]t— h->>^ 0 
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